Key parameters affecting quantitative analysis of STEM-EDS spectrum images.
In this article, we use simulated and experimental data to explore how three operator-controllable parameters--(1) signal level, (2) detector resolution, and (3) number of factors chosen for analysis--affect quantitative analyses of scanning transmission electron microscopy-energy dispersive X-ray spectroscopy spectrum images processed by principal component analysis (PCA). We find that improvements in both signal level and detector resolution improve the precision of quantitative analyses, but that signal level is the most important. We also find that if the rank of the PCA solution is not chosen properly, it may be possible to improperly fit the underlying data and degrade the accuracy of results. Additionally, precision is degraded in the case when too many factors are included in the model.